Despite its potential role in reducing disaster mortality, the rigorous evaluation of the impact of disaster education on children's disaster responses, such as evacuation behavior, is scarce. This study examines the impact of a newly introduced Indonesian program on students' earthquake response. The program is carefully designed based on psychological theories and anecdotal lessons from different countries. It is also easy to understand and cost-effective. Exploiting the fact that the treatment schools for the pilot program were selected based on two observable criteria, we employ the propensity score weighting estimation. The results show positive effects on perception regarding students' ability to cope with disaster risk and likelihood of taking appropriate response during an earthquake. The participants are also more likely to self-learn and have higher knowledge of disaster risks. Furthermore, there exists a significant effect on earthquake response even among students with poor learning attitude at school. This feature is preferable for disaster education in developing countries, as those residing in disaster-vulnerable areas tend to have poor educational background.
Introduction
Natural disasters cause immense loss of human lives. Between 1996 and 2015, 1.35 million people have been killed by 7,000 natural disasters worldwide, of which 56 percent are victims of earthquakes and tsunamis (UNISDR and CRED 2016) . Given the significance of this issue, the Sustainable Development Goals aim to reduce the number of disaster victims through disaster education. The urgency and importance of such programs is well-documented in the literature (Izadkhah and Hosseini 2005; Shaw et al., 2015) .
Scholars contend that these programs significantly improve participants' disaster preparedness, such as attitude to, knowledge about, and behavior for preparation (Adiyoso and Kanegae 2012 , Clerveaux et al. 2010 , Faupel et al. 1992 , Faupel and Styles 1993 , Mishra and Suar 2012 , Muttarak and Pothisiri 2013 , Ronan et al. 2012 , Ronan and Johnston 2001 , Shaw et al. 2004 , Soffer et al. 2010 , Tanaka 2005 . 1 However, the literature leaves two issues unaddressed: First, most studies rely on a before-after comparison, while rigorous empirical studies are still scarce (Codreanu et al. 2014; Johnson et al. 2014 ; Ronan et al. 2015) . Second, while the studies examine disaster preparedness, the impact on disaster response, such as evacuation behavior, is poorly understood (Codreanu et al. 2014) . This is crucial because high-risk perception and knowledge do not guarantee appropriate response in an emergency, especially when cognitive biases strongly affect individuals' decision-making (Kahneman and Tversky 1972) . 2 We bridge these gaps in the literature by evaluating the impact of a newly introduced disaster education program in Indonesia-Maena for Disaster Education-on students' earthquake response. This program has been made compulsory in the elementary schools of South Nias Regency since 2019. The program has many intriguing features; it has been carefully designed based on psychological theories and anecdotal lessons drawn from different countries. It is especially made to be easily understood and cost-effective.
It is also enlightening to explore the earthquake response of Indonesian children because Indonesia 1 Disaster preparedness refers to pre-disaster activities that are undertaken within the context of disaster risk management and are based on sound risk analysis (UNISDR 2008) . 2 A cognitive bias is defined as a pattern of deviation in judgment that occurs in particular situations, leading to perceptual distortion, inaccurate judgment, illogical interpretation, or what is broadly called irrationality (Kahneman and Tversky 1972) . and respond to earthquakes appropriately. Upon sensing a quake, students' probability of taking an immediate response, such as moving under the table, is higher by 14.9 percentage points than the control school students. The program also has positive effects on students' self-learning behavior and knowledge.
Finally, we find significant effects on earthquake response even among students with poor learning attitude.
The rest of this study is organized as follows: Section 2 describes our study site and details about Maena for Disaster Education. Sections 3 and 4 document our dataset and identification strategy, respectively. The estimation results are presented in Section 5, and Section 6 discusses the findings. Finally, Section 7 concludes.
Background

Study Site
Our study site is South Nias Regency in Nias Island, which is a part of North Sumatra Province, Indonesia. 7 This area is one of the most earthquake/tsunami-vulnerable areas in Indonesia (Badan Nasional Penanggulangan Bencana 2014). As shown in Figure 1 , the island is located 100 km east of Sunda Trench, the boundary between the Eurasian Plate (Sunda Plate) and Australian Plate (Sahul Shelf). This location exposes the island to a high risk of earthquakes and tsunamis (Hsu et al. 2006 ). The region experienced severe damage from two devastating earthquakes in 2004 and 2005. In December 2004, the island was affected by the Indian Ocean Earthquake (magnitude 9.0), and the following tsunami caused 154 reported deaths and left 1,832 people missing. The Nias-Simeulue earthquake (magnitude 8.7) occurred three months after the 2004 tsunami, causing even more damage: reportedly 851 deaths with 6,278 missing people.
The damage from these earthquakes was exacerbated due to institutional, socio-economic, and cultural reasons. First, none of the schools in the island had disaster education in their curriculum at the time.
Thus, the villagers' disaster preparedness was poor. Second, housings in rural areas are not quake-resistant.
Finally, the residents of this region maintain a traditional culture influenced by an animism that perceives all 7 In this island, 90% of the working-age individuals are farmers and 62% of the working-age individuals have only elementary education (Badan Pusat Statistik Kabupaten Nias Seltan 2017). Unlike the rest of the country, where 90% of the population is Muslim, Christians account for 80% of the population. things-such as animals, plants, rocks, rivers, weather systems, and human handiwork-as possessing a spiritual essence and are, thus, alive. Hence, the villagers believe that discussing and preparing for future disasters will instead enrage their god, that is, lead to more natural disasters.
[ Figure 1] 
Maena for Disaster Education Program
In South Nias Regency, a unique disaster education program-Maena for Disaster Education-has been made compulsory in all elementary schools since 2019. In contrast to West Sumatra Province, where disaster education using evacuation drills has been part of the school curriculum since 2011, North Sumatra Province has never had such programs despite its high disaster risk. Maena for Disaster Education is, therefore, one of the first programs that were made compulsory in this province.
Maena is the traditional dance and song of Nias Island. The dance is simple and easy even for children to grasp. It is performed during special occasions, such as wedding and welcoming ceremonies.
There are various types of Maena, such as thanksgiving for nature or welcoming the safe arrival of guests.
Maena for Disaster Education incorporates Maena in the one-year disaster education program. In this program, students first gain basic knowledge about the mechanism of disasters and appropriate responses via picture-card show, movies, lectures, and drills. Then, they create a unique Maena for each class that encourages prompt evacuation and disaster preparation. Further, these Maena are demonstrated at local events and ceremonies. More details about the program implementation are presented in Appendix.
Before this program was made compulsory, a pilot program was conducted between September 2017 and April 2018. 8 The program contents are exactly the same as the compulsory program, but it was conducted only at six elementary schools in the regency. The treatment schools for the pilot program were selected based on only two criteria: distance from the coast and school size. As we show below, the average 8 The compulsory program is implemented by the regency government. However, the pilot program was originally designed by a research team of Wako University in Japan, funded by Japan International Cooperation Agency (JICA) as a Grassroots Technical Cooperation Projects, and implemented by a local NGO, Yayasan Obor Berkat Indonesia. school is located 320 meters away from the coastal line and has 266 students. These targeting criteria aim to provide disaster education to as many students exposed to a high tsunami risk as possible. While the head of school can determine the grade at which disaster education is incorporated in the compulsory program, the lessons were taught to the fourth and fifth graders in the pilot program.
Conceptual Framework
We now summarize the extant theoretical arguments on the determinants of disaster response, and follow with a discussion on how Maena for Disaster Education could influence children's earthquake response.
Among the psychological theories, the protection motivation theory suggests that high risk perception and perceived ability to cope with disaster are essential for individuals to prepare for and respond to disasters (Becker et al. 2014 , Rogers 1975 , Rogers and Prentice-Dunn 1997 . Risk perception describes how a person assesses a threat's probability and potential damage if he/she does not take any response. It is determined by perceived probability, perceived severity, fear, and perceived reward from maladaptive responses. 9 On the other hand, the perceived coping ability is characterized by the perception of the effectiveness of a protective response (response efficacy), ability to take the response (self-efficacy), and cost of taking the response. This model is consistent with individuals' behavioral patterns observed in previous studies (Becker et al. 2014; Grothmann and Reusswig 2006; ).
However, people may not be able to maintain high perceptions for disaster risk and coping ability during an earthquake. Unlike hurricanes and floods, whose disaster impact is announced beforehand and people have enough time to make evacuation decisions, it is impossible to predict the timing of an earthquake or a tsunami, forcing people to respond immediately. Decision-making during such events is, thus, subject to various cognitive biases (Kahneman and Tversky 1972) . In particular, the normalcy bias causes children to underestimate the probability and severity of disaster damage, while the abnormalcy bias causes them to underestimate their coping ability (Drabek 1986; Omer and Alon 1994; Perry et al. 1982) . 9 Dash and Gladwin (2007) propose that six factors-namely, socio-economic factors, experience factors, trust of authority, disaster knowledge, home characteristics, and message-interactively determine individuals' risk perception and, therefore, evacuation decision.
Both biases lower the likelihood of taking immediate response even among those who normally have high risk perception and perceived coping ability.
Hence, compared with floods and hurricanes, disaster education programs for earthquakes and tsunamis are required to have particularly larger effects on the participants' risk perception and coping ability. Maena for Disaster Education has three intriguing features to expect such effects. First, it is designed based on anecdotal lessons from various countries, such as from Japanese students who successfully evacuated during the 2011 tsunami. 10 This raises the participants' perception of their coping ability. Second, since the students learn about earthquake/tsunami response through songs and dances, it is easy even for those with poor reading ability to understand the program contents. Finally, psychological theories, such as cognitive ease (Kahneman and Egan 2011) and cognitive fluency (Reber et al. 2004) , predict that students unconsciously gain a positive impression of the contents of disaster education and easily recall it even in an emergency when schools use a framework that is familiar to students (e.g., Maena). Moreover, the students can learn more if they enjoy the program (Pekrun 1992 ).
Dataset
Survey Design
We conducted a unique survey with students of 12 elementary schools: six schools conducting the pilot program (treatment schools) and the other six without the program (control schools). All the schools were located in South Nias Regency. Given the small number of survey schools, the estimation results could be sensitive to confounders at the school level. Therefore, the control schools were carefully selected to minimize the difference in observable characteristics with the treatment schools. In particular, following the selection criteria for the treatment schools, we also selected the control schools based on the distance from the coast and school size. The location and basic characteristics of the schools are presented in Figure A1 10 The program is also designed based on the lesson from the Simeulue Island in Indonesia. The island has an oral history that encourages prompt evacuation to the upland upon sensing an earthquake. Because of this, most villagers in the coastal areas reacted appropriately in the 2004 tsunami and, consequently, only seven villagers were killed, even though the island is located only 60 km from the epicenter (McAdoo et al. 2006) . and Table A1 , respectively.
The baseline survey was conducted with the fourth, fifth, and sixth grade students in September 2017. We sampled 1,112 students and obtained 963 responses. 11 The questionnaire elicits information on perceptions toward disaster risk and coping ability, disaster preparedness, response to recent earthquakes, attitude to learning science, and demographic and socio-economic characteristics of the household. After the disaster education program, we also conducted an endline survey in April 2018 to elicit the post-treatment outcomes; 843 of the 963 students participated in the survey, that is, 268 fourth grade students, 285 fifth grade students, and 290 sixth grade students.
Columns (1) and (2) of Table 1 present the characteristics of fourth and fifth grade students. 12 It appears that the treatment school has significantly larger number of students than the control schools, as expected. However, the student characteristics are mostly balanced between the schools except for the marginal difference in the attitude to learning science. 13 [ Table 1 ]
Outcome Variables
Our main dependent variables are perception of and response to an earthquake. The former outcomes include perception of (1) the severity of tsunami risk (risk perception), (2) the effectiveness of disaster preparation (response efficacy), and (3) the effectiveness of discussing how to cope with disasters (efficacy of discussion). The latter outcomes consist of (4) whether students take any immediate response when 11 The non-response rate is 13%, mainly because some students could not commute to the school on the survey day due to heavy rain. 12 As mentioned in Section 2, the disaster education program covered only the fourth and fifth grade students. 13 The students' attitude to learning science is elicited by the following question: Do you generally have fun when you are learning science at school? The answer options include (1) Not at all, (2) Not very much, (3)
Unsure, (4) Somewhat, and (5) Very much. This is a modified version of the question used in Program for International Student Assessment 2015 (PISA). Given that 56% of students answered (5), we define a student to be interested in science if his/her answer is (5) in this study.
feeling an earthquake, such as moving under the table (immediate response), and (5) whether they consider the risk of tsunami and evacuate to a safe place after the quake (evacuation). In addition to these outcomes, we examine the self-learning behavior toward and knowledge about disasters for robustness in Section 6.
The self-learning variables include learning from (6) the media, (7) family, and (8) neighbors. The knowledge includes (9) whether the student knows the location of the evacuation spot and (10) whether their parents know the spot. Table 2 documents the definition of each outcome variable. Table 3 presents the summary statistics of the outcomes before and after the treatment. Column (1) shows that 72.3% of the fourth and fifth graders were aware of the tsunami risk before the program, and 75.3% perceive that they can mitigate the disaster damages if they prepare. Nonetheless, only 37.0% recognize the importance of discussing how to cope with disasters, presumably because of their belief that such a discussion will cause god's wrath, as discussed in Section 2.1. These patterns are common for both the treatment and control schools at the pre-treatment period (Columns [4] and [7] ).
After the program intervention, most outcomes significantly improved among the treatment school students (Columns [2] and [3]), but not among the control school students (Columns [5] and [6] ).
Consequently, we find significant differences in the outcomes between the schools at the post-treatment period (Column [8] ). Regarding the sixth-grade students who were not covered in the program, we find unstable patterns across outcomes regardless of the treatment.
[ Table 2] [ Table 3 ]
Identification Strategy
Our identification strategy exploits the feature wherein the treatment schools were selected based only on the distance from the coast and school size. Therefore, assuming the selection-on-observables, we employ the propensity score weighting (PSW) of Hirano et al. (2003) and difference-in-differences (DID) estimators. 14 PSW controls for the difference in observable characteristics between the treatment and 14 An alternative approach is the entropy balancing model, which nonparametrically reweights the control group such that its descriptive characteristics match those of the treatment group (Hainmueller 2012) .
control school students. The use of DID eliminates the effects of time-invariant unobservable characteristics, such as the geographic characteristics and school characteristics. Although this approach is frequently used in the literature on program evaluation (Chen et al. 2009; Deininger and Liu 2013; van de Walle and Mu 2007) , to the best of our knowledge, it has not been applied for the evaluation of disaster education.
Given that the program covered only the fourth and fifth grade students of the treatment schools, we use the samples of these graders to estimate the following weighted least square model; 15
where Y igst is the disaster perception and response of student i in grade g of school s at period t (t=0, 1).
Subscript t=1 is the post-treatment period and t=0 is the pre-treatment period. Treat s takes unity if Maena for Disaster Education was conducted in school s, and zero otherwise. X igs0 denotes the pre-treatment student characteristics: attitude to learning science, disaster experience of the student's parents in 2004 and 2005, and socio-economic status. Finally, School s includes the school characteristics: school size and distance from the coast. We employ the standard error clustered at the classroom level to correct for the correlation of residuals among the classmates.
In this equation, the observations are weighted by 1 ‫‬Ƹ / for the treatment school students and 1 1 − ‫‬Ƹ / for the control school students, where 0 < ‫‬Ƹ < 1 is a consistent estimate of the propensity score for being a treatment school student: Pr൫ܶ‫ݐܽ݁ݎ‬ ௦ = 1หܺ ௦ , ‫݈‪ܵܿℎ‬‬ ௦ ൯. The weighting reduces the influence of control school students with very different characteristics from the treatment school students. Hirano et al. (2003) show that weighting the observations this way yields an efficient estimator. Further, following Chen et al. (2009), Deininger and Liu (2013) and Jayachandran (2014) , we also estimate the model using the trimmed samples with the propensity score between 0.1 and 0.9 for robustness.
However, given the small number of survey schools, we cannot employ this approach. 15 Considering the structure of our dataset, it might be more straightforward to estimate the difference-in-differences-in-differences (DDD) model, which exploits two sets of control groups: fourth and fifth grade students in the control schools and sixth grade students in the treatment schools. However, it underestimates the treatment effect if there is a spillover effect on either set of the control groups, like our case. Since the contents of disaster education include a demonstration of Maena at school events, the sixth-grade students in the treatment schools might also benefit from the program.
A remaining issue in this model is the potential bias driven by time-variant unobserved characteristics. We address this issue in Section 6.
Results
Estimation of Propensity Score
Column (1) of Table 4 presents the Logit result for being a treatment school student. We find significant coefficients of both school characteristics. It also appears that the student characteristics-such as attitude to learning science, age, household head characteristics, and religious background-are statistically significant.
The Kernel density of the estimated propensity score is depicted in Figure 2 . We use this result to compute the propensity score weight.
Column (2) presents the result of the Logit model with the observations being weighted by the propensity score weight. Most coefficients become smaller and insignificant, but we still find a significant association with school size, age, occupation of head, and religion. Finally, in the weighted and trimmed model of Column (3), we restrict the observations with the estimated propensity score set between 0.1 and 0.9 to estimate the weighted logit model. 16 Most importantly, the pseudo R 2 decreases from 0.62 in Column
(1) to 0.25 in Column (2) and 0.02 in Column (3). The point estimates also become even smaller, and their statistical significance mostly disappears in Column (3), although this may be partly attributed to the reduction of sample size. Finally, in Columns (3) to (6) of Table 1 , we conduct the balancing test using the weighted and trimmed samples. It is confirmed that the covariates are balanced. These results support the validity of our identification strategy.
[ Table 4 ]
The Impact on Perceptions and Earthquake Response
In Table 5 , we show the impact of disaster education on students' perception of disaster risk and coping 16 Since the region of common support is (0.04, 0.95) for our data, this model chooses an even tighter interval.
ability. The table reports three models for each outcome: DID, DID-PSW, and DID-PSW using the trimmed sample.
First, unlike previous studies such as Shiwaku et al. (2007) , participation in disaster education does not affect the students' risk perception. This is presumably because the study site is prone to earthquakes and tsunamis, and the risk perception may be high enough even without the disaster education program, as shown in Table 3 . By contrast, we find that the program participants are more likely to recognize the efficacy and importance of preparing for natural disasters and discussing how to cope with them. In the weighted and trimmed models, the estimated effects are 15.0 percentage points (Column 6) and 23.9 percentage points (Column 9), respectively. These findings are intriguing, particularly in the context of Indonesia, where the poor response efficacy driven by religious belief has long been a concern for policymakers (Ghafory-Ashtiany 2009; Lavigne et al. 2008 ). earthquakes sensed by the people. Particularly, the largest earthquake on March 1 recorded a magnitude of 5.7. According to our field interviews, although the quake lasted only for a short period, it was large and some villagers evacuated to a safer place. The estimation results show that, when these earthquakes occurred, the participants were more likely to respond immediately, such as moving under the table, than the non-participants by 14.9 percentage points (Column 3). This is robust across the estimation models. By contrast, the program does not necessarily encourage the participants to consider the tsunami risk and evacuate to a safe area (Columns 4 to 6).
Combining the findings from Tables 5 and 6 suggests that the program encourages an immediate earthquake response by changing the participants' perception about their ability to cope with the earthquake shock and making them aware of the importance of discussing how to cope with the shocks. For robustness,
we further explore the underlying mechanisms of behavioral impact in Section 6.
[ Table 5 ]
[ Table 6 ]
Heterogeneous Effects
Although we have shown a significant and large treatment effect, some students may benefit from the program less than the others. Specifically, previous studies suggest that fewer years of schooling and poorer learning attitude at school lead to poorer performance in disaster preparedness and response (Gaillard and Mercer 2013; Hoffmann and Muttarak 2017; Muttarak and Pothisiri 2013; Shoji et al. 2019) . Similarly, if the disaster education does not have an impact for students with poor learning attitude/performance, those who need the program most will be left behind because disaster-vulnerable regions in developing countries generally have less educated residents.
To explore this issue, we examine the interactive effect of disaster education and learning attitude at school. We examine the roles of learning attitude rather than that of school performance because asking about the school performance, which is a sensitive question for some students, may decrease the response rate of the survey and cause a sample selection bias. In addition, many studies confirm that these are positively and strongly correlated (Osborne et al. 2003; Singh et al. 2002) . Table 7 demonstrates that the program has positive effects on the outcomes, including immediate response, even among the participants with poorer learning attitude at school. This is presumably attributed to the unique features of this program, as discussed in Section 2. Although the estimated coefficient is negative and marginally significant in the weighted regression model of evacuation behavior, this is not robust in the trimmed sample.
[ Table 7 ] 6. Discussion
Selection on Unobservables
Our results may be biased if there are unobserved time-variant characteristics that are correlated with both the outcomes and the treatment variable. To assess the severity of a potential bias, we conduct two types of tests: First, we test whether the pre-treatment outcomes are balanced between the treatment and control school students even after controlling for the observables. The second test estimates Equation (1) with the sample of sixth grade students. Their geographic, community, and school characteristics are the same as the fourth and fifth grade students, but they did not participate in the program. Hence, if these unobserved characteristics do not drive the positive correlation between the students' outcomes and the treatment, the coefficient of the treatment school should be insignificant in this test. It should be mentioned that the program impact might spillover to the sixth-grade students in the treatment schools (see Section 2), leading to a positive coefficient even without the unobserved characteristics. Nonetheless, this issue should not affect the validity of the falsification test as long as the estimated coefficient is statistically insignificant or negative.
Tables A2 and A3 present the results. Table A2 confirms balanced pre-treatment outcomes between the schools even after we weighted and trimmed the sample. Table A3 also shows that, with the sample of sixth-grade students, none of the coefficients is significantly positive, while one of them yields a negative coefficient. We interpret these results as strong supporting evidence of our identification strategy.
Impact on Self-Learning Behavior and Knowledge
The findings in Section 5 suggest that disaster education encourages an earthquake response because such a program educates the participants about the importance of learning suitable earthquake responses and the efficacy thereof. In this section, we explore this possibility by estimating the impact of disaster education on self-learning and knowledge about disaster response. The outcome variables are defined in Section 2 and Table A4 ). Furthermore, they are more likely to know the location of the evacuation spot for tsunami by 34.5 percentage points, and they are also more likely to be assured that their parents know the spot by 18.3 percentage points (Columns [3] and [6] of Table A5 ). These results lend support to our main findings.
External Validity
Since the pilot program was conducted only in large schools near the coast, the participant characteristics might differ between the pilot and compulsory programs in terms of, for example, parents' disaster experience and pre-treatment risk perception, thus affecting the magnitude of program impact . Admittedly, it is a challenge to rigorously identify the extent of this gap due to data limitations.
However, as suggestive evidence, we discuss the potential severity of this issue by examining the extent to which the treatment effect varies with the distance between the school and coast as well as parents' disaster experience.
In Table A6 , we examine the heterogeneity of the treatment effects between the schools located within 200 meters from the coast and more than 200 meters. Intriguingly, we find significant treatment effects on the response efficacy, self-learning from neighbors, and knowledge even among the schools located far away from the coast, although the impact on earthquake response becomes insignificant. Table A7 presents the heterogeneity with parents' disaster experience. The program impact is larger and robust among the students whose parents have experienced previous disasters. However, even among the students without parents' disaster experience, we still find significant treatment effects on the response efficacy, self-learning from neighbors, and knowledge of the evacuation spot. Furthermore, we find an improvement in the risk perception, which was not observed in the full sample result. These results suggest that the compulsory program is beneficial even for students in the inland area.
Conclusions
This study evaluated the behavioral impact of a newly introduced disaster education program in Indonesia, namely, Maena for Disaster Education. Our main finding is that the program significantly increases the probability of taking an appropriate response to earthquakes. We find significant and large impact even for students with poor learning attitude at school. This is an important feature for a disaster education program, since those residing in disaster-vulnerable areas in developing countries generally have poor educational background. We also find that the program makes the participants aware of their coping ability, encourages self-learning behavior, and improves knowledge about disaster response.
Previous studies acknowledge the difficulty of taking appropriate response during earthquakes due to cognitive biases. Therefore, the large and significant impact of this program is insightful for policymakers.
Another preferable feature of this program is its cost-effectiveness; unlike the other education programs, it does not require expensive software or equipment. This program can be established easily if there is a traditional dance or song in the area. Therefore, this program could be an effective tool to reduce the mortality risk of children caused by earthquake and tsunami.
Appendix: Implementation of the Pilot Program
The main contents of Maena for Disaster Education are the following workshops and final contest;
For school staffs
Workshop 1: Meeting with the school staffs to share the importance of disaster education The samples of fourth and fifth grade students are used. Standard deviations are in parentheses. Mean difference is tested based on the standard error clustered at the classroom level. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Mean difference is tested based on the standard error clustered at the classroom level. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 553 553 206 All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column. The models of trimming use the subsamples with the estimated propensity score in the first column being between 0.1 and 0.9. Coefficients are reported. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 141 All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 149 All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. The coefficients of treatment school are presented. All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.
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Online Appendix Note: Blue flags denote the treatment schools. Green flags denote the control schools. Figure A1 : Location of Survey Schools The coefficients of treatment school are presented. All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. Yes 88 0.245 The coefficients of treatment school are presented. All the estimations use the samples of sixth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 169 All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. 141 All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. The coefficients of treatment school are presented. All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level. The coefficients of treatment school are presented. All the estimations use the samples of fourth and fifth grade students. The models of weighting use the propensity score weighting computed from the first column of Table 4 . The models of trimming use the subsamples with the estimated propensity score being between 0.1 and 0.9. Standard errors clustered at the classroom level are in parentheses. * Significant at the 10% level; ** significant at the 5% level; *** significant at the 1% level.
